The simple boronated bases, e.g. cytosine, adenine and guanine, containing no sugar residues retained good pharmacological activity as hypolipidemic, anti-neoplastic and anti-inflammatory agents in mice at 8 mg/kg. Their activities were generally identical to their respective nucleoside derivatives. Interestingly the boronated acyclovir derivative was a very potent hypolipidemic agent achieving better activity than clofibrate and lovastatin.
Introduction
The anti-neoplastic activity of 2'-deoxynucleoside-cyanoboranes 1'z has previously been reported The original derivatives had the boron atom placed or attached on the nitrogen of guanosine, adenosine, inosine and cytidine nucleoside. The cytidine boronated nucleosides were the most potent antineoplastic/cytotoxic agents'. Further Drugs were administered 2 hr prior and 2 hr post-injection of the LPS and the subsequently every 24 hr for the length of the animals' lives.
Deaths were recorded every 12 hr and continued for 96 hr. Indomethacin (8 mg/kg) and pentoxyfylline (50 mg/kg) were used as standards.
Local analgesic activity: CF 1 male mice (28.5-32g) were administered agents at 8 mg/kg I.P. 20 min before 0.5 mL of 0.6% acetic acid was administered I.P.
After 5 min, the number of stretches were counted over the next i0 min.
Indomethacin was used as a standard at 8 mg/kg.
Hot plate tail flick screen: CF 1 male mice (29-32g) were administered drugs at 8 mg/kg, I.P. prior to placement on a hot plate maintained at 100F. Time elapsed prior to tail raising was measured using a digital read-out connected to the hot plate I<'. Tail flick responses of CF 1 mice injected with morphine were used as the standard for this assay.
Results
The boronated purine and pyrimidine bases maintained good activity in the hypolipidemic, cytotoxicity and anti-inflammatory screens suggesting that a nucleoside form of the boronate base is not always necessary for good pharmacological activity. The cytotoxicity screens showed that the adenine derivatives were all active in the L-1210 leukemia screen with EDs0 values 54 g/ml.
The boronated acyclovir derivative was also very active, but the cytidine derivatives without the cyano-boron moiety were not as active. The two cytidine derivatives 6__ and with the boron moiety were marginally active with EDs0 values -3.0 Mg/ml. All of the compounds were active against Tmolt 3 T cell leukemia growth.
The non-boronated cytidine derivatives and [ were only marginally active. Compounds and afforded ED-50 values >i Mg/ml. In the HeLa-S 3 uterine suspended tumor screen all of the boronated compounds were active with compounds l, , and affording ED-50 values less than <i g/ml. However, only compound was active against the growth of the solid HeLa uterine carcinoma.
In the KB nasopharynx screen compounds , , , and were active and in the skin epidermoid carcinoma screen compound ! and were marginally active. In the anti-inflammatory screen compounds I-3 and 6 at 8 mg/kg caused 44-51% inhibition of induced edema in mice. The remaining compounds were not active at 8 mg/kg X 2 in mice. Compound 3 was also active in the septic shock assay since it offered 66% protection at 4 or 8 mg/kg/day from death induced by LPS and was equally active as the standards petoxfylline at 50 mg/kg/day and dexamethasone 1 mg/kg/day. Compounds I-3 inhibited the writhing reflex for local pain at 8 mg/kg and increased the tail flick assay indicative of the ability to block central pain but the compounds were not as active as morphine in this assay. The adenine base where the cyanoborane moiety is on N3 maintained as good activity against the growth of those tumors as those derivatives with the cyanoborane moiety in position N1 or N7. In the cytosine series the lack of the cyanoborane moiety cause the loss of cytotoxic action and an addition methyl group in the N3 position was not effective in improving the activity. The boronated acyclovir derivative maintained good activity in the suspended tumor cell lines but was inactive against the solid tumor lines and in the in vivo screen. In the anti-inflammatory screen a similar pattern was observed. Surprisingly, the guanine bases were able to function as analgesic agents and blocked septic or endotoxic shock induced by LPS. This was impressive in that these simple bases were equal in action to standard agents used in the clinic to protect against death from bacterial, viral, AIDS related terminal infections from septic shock.
All of the agents were effective in the hypolipidemic screens lowering serum cholesterol and in some cases serum triglyceride levels. The boronated acyclovir derivative possessed better activity than the cyanoboronated guanine. The guanine and adenine derivatives were not as active as the cytosine bases but the cyanoborane moiety was not needed by these bases to afford good activity in lowering both serum lipid levels
